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NETWORK-BASED INTEGRATED DEVICE IDENTIFICATION AND ORDERING 

SYSTEM 

FIELD OF THE INVENTION 

The present invention relates to techniques for online identification and ordering 
components that satisfy user-specified circuit requirements. 

BACKGROUND OF THE INVENTION 

When a user requires a circuit, the user frequently knows little more than the 
requirements that the circuit must satisfy. To obtain the desired circuit, the user may provide 
a list of the requirements to a third party that is knowledgeable about those types of circuits, 
how to design them, and where to obtain the components to make them. That third party 
may then construct and supply the user with the circuit, with a significant price mark up for 
the service of designing, obtaining components and constructing the circuit based on the 
specified requirements. 

To avoid having to pay the marked up prices that would be required by a third party, 
the user may attempt to become educated on circuit design, and obtain parts catalogs from 
circuit component suppliers. However, the effort required to gain the requisite education and 
knowledge may not be worth the savings that are achieved thereby. To reduce the effort 
required to perform some of these tasks, the user may obtain and install specialized client- 
side tools, such as the Switches Made Simple software product available from National 
Semiconductor Corporation. While such tools may assist in the circuit design and 
component selection tasks, the user must still go through the manual process of placing 
orders for the components. Further, given the rapidity with which circuit component 
manufacturers change their product lines, the component information used by the specialized 
client-side software will quickly become outdated unless frequently updated. The 
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inconvenience of having to obtain, install, and keep such specialized software updated does 
not make this the solution ideal. 

Based on the foregoing, it is desirable to provide techniques that allow a user that has 
specific circuit requirements to obtain a circuit that satisfies those requirements, or the 
components to make such a circuit, without the user having to obtain additional education or 
possess specialized software. 
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SUMMARY OF THE INVENTION 

Techniques are provided for designing a circuit that satisfies user-specified functional 
requirements without the user having to obtain addition education or possess specialized 
software. According to one embodiment, user-specified functional requirements are received 
over a network from a client executing a browser. The network may be, for example, the 
Internet. Based on the user-specified requirements, components and a topology for 
constructing the circuit are automatically determined. The components determined during 
this operation have operational values such that, when the components are arranged 
according to the topology to form the circuit, the circuit satisfies the user-specified functional 
requirements. One or more web pages that identify the components are then delivered to the 
browser over the network. According to one aspect of the invention, the component and 
topology information is used to generate a schematic diagram that is delivered in a web page 
to the user over the network. According to another aspect of the invention, the user is 
provided with a web page that has a control which, when selected, initiates an operation for 
placing an order over said network for one of the components, a kit of all of the components, 
a custom made circuit made from the components, and/or a prefabricated circuit that is 
functionally similar to the one that was designed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is illustrated by way of example, and not by way of limitation, 
in the figures of the accompanying drawings and in which like reference numerals refer to 
similar elements and in which: 

FIG. 1 is a block diagram of a system configured to allow online identification and 
ordering of components according to an embodiment of the invention; 

FIG. 2 illustrates an initial web page that may be presented by a system that 
implements an embodiment of the invention; 

FIG. 3 illustrates a web page for receiving user-specified requirements according to 
an embodiment of the invention; 

FIG. 4 illustrates a web page of suggested components according to an embodiment 
of the invention; 

FIGs. 5A-5G illustrate a web page that displays product folder information for a 
particular component, according to an embodiment of the invention; 

FIG. 6 illustrates a web page of designed circuit components according to an 
embodiment of the invention; 

FIGs. 7A-7B illustrate a web page showing the operation values of a circuit designed 
using the designed circuit components, according to an embodiment of the invention; 

FIG. 8 illustrates a web page that illustrates a schematic diagram of a circuit that uses 
the designed circuit components according to an embodiment of the invention; 

FIG. 9 illustrates a control panel that contains controls to analyze the circuit shown in 

FIG. 8; 

FIG. 10 illustrates a web page for ordering the designed circuit components, 
according to an embodiment of the invention; 
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FIG. 1 1 illustrates a web page that displays the circuit designs that have been 
previously saved by a user on user-side storage, according to an embodiment of the 
invention; and 

FIG. 12 is a block diagram of a computer system that may be used to implement 
embodiments of the invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Techniques are described that allow online identification and ordering components 
that satisfy user-specified circuit requirements. In the following description, for the purposes 
of explanation, numerous specific details are set forth in order to provide a thorough 
5 understanding of the present invention. It will be apparent, however, to one skilled in the art 
that the present invention may be practiced without these specific details. In other instances, 
well-known structures and devices are shown in block diagram form in order to avoid 
unnecessarily obscuring the present invention. 

10 SYSTEM OVERVIEW 

FIG. 1 is a block diagram that gives an overview of a system 100 used to implement 
the techniques described hereafter. System 100 includes numerous functional modules that 
communicate with a client 150 over the Internet 130. While the Internet 130 is used for the 
purposes of explanation, the network over which the modules communicate with the client 

15 150 may vary from implementation to implementation. In an Internet-based embodiment, the 
communication between the modules and the client 150 may be performed using the HTTP 
protocol and one or more web servers (not shown). In the illustrated embodiment, the 
modules include a requirements form module 1 10, a component determination module 1 12, a 
circuit design module 1 14, a schematic design generation module 116 and a component 

20 acquisition module 118. The functions of each of these modules shall be described in greater 
detail hereafter. 



FUNCTIONAL OVERVIEW 
According to one embodiment of the invention, a system is provided by which users, 
25 with no special client-side software, and little or no knowledge of available circuit 

components, can easily and efficiently create, test, and order circuits and components that 
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satisfy their functional requirements. According to one implemented embodiment, the user is 
presented with a series of web pages to achieve this result, beginning with the web page 
illustrated in FIG. 2. 

Referring to FIG. 2, the web page contains text 202 that explains the four general 
steps of the process to the user, and contains links (e.g. links 204 and 206) to web pages that 
serve as the interface through which the system walks the user through those steps. It should 
be noted that many of the links "to web pages" are actually links that result in the execution 
of software modules which produce, as output, the web pages that are delivered to the user. 

SUGGESTING COMPONENTS BASED ON USER-SPECIFIED REQUIREMENTS 
For the purpose of explanation, it shall be assumed that a user desires to create a 
power supply. Accordingly, the user selects link 204 of the web page shown in FIG. 2. 
While the techniques described herein shall be described in the context of designing and 
ordering parts for a power supply circuit, the techniques are not limited to any particular type 
of circuit. 

According to one embodiment, a web server responds to selection of link 204 by 
invoking the requirements form module 110. The requirements form module 110 provides 
one or more "requirements" web pages to the web client 150. The requirements web pages 
allow the user of the client to specify requirements for a circuit. FIG. 3 is an example of a 
requirements web page for receiving the requirement information from a user for a power 
supply circuit. The illustrated requirements page includes user interface controls for 
specifying minimum and maximum input voltages (controls 302), and an output voltage and 
amperage (controls 304). The requirements web page further includes controls 306 for 
additional requirements, such as whether the circuit requires an ON/OFF pin. Other 
requirements that may apply to a power circuit, for example, may include requirements 
associated with efficiency, frequency, etc. It should be noted that the specific user interface 
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controls presented by the requirements web pages will vary from implementation to 
implementation based on a variety of factors, including the type of circuit for which the 
requirements are being specified. 

The requirements information entered by the user into the requirements web pages is 
transmitted back to the web server. The operation of sending the requirements information to 
the server may be initiated, for example, by the user selecting a particular control (e.g. button 
308) on the requirements web page. 

Based on the requirements information, a component determination module 1 12 
determines the components that could be used to build a circuit that would satisfy the 
specified requirements, and generates one or more "suggested component" web pages. The 
process of determining the components that could satisfy the specified requirements may be 
implemented, for example, by applying filters to component data stored in a database. The 
filters may, for example, compare the values specified in the "output voltage" and "output 
current" fields of the requirements web page against values in corresponding columns of a 
"component" table in a database. 

The process may also involve using values from the requirements information as 
input into formulas, where the output of the formulas is used to determine which components 
could satisfy the specified requirements. For example, assume that the user desires a boost 
regulator circuit. Integrated circuits used in boost regulators have a switch current rating. 
The switch current rating of each integrated circuit that can be used in a boost regulator may 
be stored in the record for that integrated circuit in a database. To determine which 
integrated circuit may be used, the input voltage, output voltage and output current specified 
in the requirements information are used to calculate a required switch current rating, and the 
required switch current rating is compared against the switch current ratings in the database 
to select those integrated circuits within the database that can satisfy the specified 
requirements. 

-8- 

12421-0030 



FIG. 4 is an example of a suggested component web page generated in response to the 
requirements specified in FIG. 3. In the present example, the suggested components fall into 
two categories: switching regulators for use in a Buck Topology, and switching regulators for 
use in a Flyback Topology. An understanding of the distinction between these categories of 
5 switching regulators is not important for the purpose of understanding the techniques 

described herein. However, it is significant to note that such distinctions may be relevant to 
the user designing the power circuit. Therefore, the component determination module 112 
generates the suggested component web page in a manner that groups the suggested 
components into those and any other applicable categories. 

10 The component determination module 112 further includes in the suggested 

component web page other information relevant to the user's selection of a component. In 
the illustrate embodiment, the other information includes the Maximum current, the 
efficiency, whether the component has an ON/OFF pin or an Error pin, a field for "other 
features", the frequency of the component and an estimated price of the component. 

15 In the illustrated implementation, the names of the suggested components are 

presented in the form of links. Selection of the link associated with a component results in 
the delivery of a "product folder". The product folder is a web page that presents detailed 
information about a component. For example, selecting the link 402 associated with the 
LM2575-3.3 component produces the product folder web page shown on FIGs. 5A-5G. The 

20 information and controls contained on the product folder web page of a component shall be 
described in greater detail hereafter. 

The information contained in the suggested component web pages, and the product 
folders of the components listed in the suggested component web pages, satisfies only part of 
the users needs. In particular, the user is interested in creating an entire circuit that satisfies 

25 the specified requirements, and not merely in identifying a component that could be used in 
such a circuit. Therefore, according to one embodiment of the invention, the user is 
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presented with a control for automatically generating the design of such a circuit using a 
component selected from the suggested component web pages. 

AUTOMATIC CIRCUIT DESIGN 
5 Referring again to FIG. 4, the listing for each component includes a field that contains 

a button which, when selected, causes the automatic generation of a circuit design that (1) 
uses the selected component, and (2) satisfies the specified requirements that were initially 
entered by the user. For example, assume that the user determines, based on the information 
contained on the suggested components web page and, optionally, the more detailed 

10 information on product folder web pages, that the LM2575-3.3 component is the best of the 
suggested components for the user's purpose. The user may then click on the "create design" 
button 404 associated with that component to cause generation of a power circuit that (1) 
uses the LM2575-3.3 component, and (2) satisfies the requirements specified on the 
requirements web page shown on FIG. 3. 

15 According to one embodiment, selection of a create design button causes a message 

that (1) indicates the requirement information and (2) identifies the selected component to be 
sent to a circuit design module 1 14. In response, the circuit design module 114 designs a 
circuit that uses the selected component and satisfies the specified requirements. 
Specifically, the circuit design module 114 determines components that will be required for 

20 the circuit in addition to the selected component, and how those components should be 
arranged to create the circuit (the circuit "topology"). 

Various techniques may be used by the circuit design module 1 14 to determine the 
topology of the circuit. For example, numerous topology "templates" may be stored on the 
server-side at a location accessible to the circuit design module 114. Data may also be stored 

25 that associates general types of circuits with one or more of the topology templates. In an 
embodiment that uses topology templates, the circuit design module 114 selects the topology 
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template based on the type of circuit that is being designed, and then uses the selected 
topology template, the selected suggested component, and the requirements information to 
determine the other components required for the circuit. 

According to one embodiment, the circuit design module 114 transmits back to the 
5 user one or more "bill of materials" web pages. The bill of materials web pages identify the 
components that are included in the circuit designed by the circuit design module 1 14 
(referred to herein collectively as the "designed circuit components"). The designed circuit 
components thus include the selected component and the additional components determined 
by the circuit design module 114. 

10 For the purpose of illustration, it shall be assumed that the user selects the create 

design button associated with the LM2672-3.3 component. FIG. 6 illustrates a bill of 
materials web page that indicates the components used in the circuit design generated by the 
circuit design module 1 14. In addition to the selected LM2672-3.3 component, the bill of 
materials web page lists numerous other designed circuit components from a variety of 

15 manufacturers. If the user desires to substitute any of the designed circuit components listed 
in the bill of materials page for a functionally equivalent component, the user may select the 
"select alternate part" button associated with that component. In response to selection of the 
"select alternate part" button associated with a component, the user is presented with a list of 
functionally equivalent components. Such substitutions may be desirable, for example, if the 

20 user desires components from a particular manufacturer. 

Once the user has made any desired component substitutions, the user may select the 
operating values control to obtain operating value information for the circuit created by the 
circuit design module 1 14 using the parts listed in the bill of materials page. FlGs. 7a and 7b 
illustrate a web page showing the operating parameters for the circuit associated with the bill 

25 of materials of FIG. 6. From either the bill of materials web page or the operating values 

-11- 
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web page, the user may select a "schematic" control 604 to cause a schematic diagram of the 
circuit to be generated. 

In response to selection of the schematic control 604, one or more messages 
identifying the designed circuit components, as well as the topology data for the generated 
5 circuit, are sent to a schematic diagram generation module 1 16. The schematic diagram 
generation module 116 generates one or more web pages that include a schematic diagram of 
the circuit, and delivers the schematic web pages to the user. 

SCHEMATIC DIAGRAM GENERATION 

10 Referring to FIG. 8, it illustrates a schematic diagram web page that may be generated 

and delivered to a user in response to user selection of schematic button 604. As illustrated 
in FIG. 8, the schematic diagram includes the components identified in the bill of materials 
page arranged in a circuit that satisfies the requirements that were originally specified by the 
user. According to one embodiment, the schematic diagram generation module 1 16 used to 

15 generate the schematic web pages is the WebSM module available from Transim, Inc. The 
WebSM module provides a control panel button 802 which, when selected, causes the 
generation of a control panel window (shown in FIG. 8) that includes controls that allow the 
user to analyze the displayed circuit. The specific features of the WebSM module are 
beyond the scope of the present invention, and therefore shall not be described in detail. 

20 While the illustrated embodiment uses the WebSM module for generating schematic 

diagram web pages, the present invention is not limited to any particular schematic diagram 
generation module 1 16. Any module capable of generating a schematic diagram based on a 
list of components and schematic information may be used. 
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BUILDING THE CIRCUIT 
According to one embodiment, one or more of the web pages provided to the user 
include a control which, when selected, invokes a component acquisition module. The 
component acquisition module, in turn, provides one or more component acquisition web 
5 pages to the user. The component acquisition web pages include information and/or controls 
for ordering the components from which the generated circuit is constructed. 

In the embodiment illustrated in the figures, a "build it" button 606 (see, e.g., FIGs. 6, 
7a, 8 and 9) is provided which, when selected, provides component acquisition web pages to 
the user. The component acquisition web page presented to the user in response to selection 
10 of build it button 606 may, for example, contain the information shown in FIG. 10. Referring 
to FIG. 10, the component acquisition web page includes a table that lists, for each 
component, a manufacturer, a part number, attributes, price, and distributor. The table also 
includes an "Order Parts" column that includes controls which, when selected, initiate an 
online ordering operation for the corresponding component. According to one embodiment, 
15 the component acquisition web page may also include an "order kit" button 1002 which, 
when selected, initiates an online ordering operation for a kit that includes all of the 
components required to make the circuit. 

Typically, the party that would handle the order of a single component would be the 
manufacturer or distributor of the component. However, the party that handles the "kit" 
20 order may be a third party. In response to the order of a kit, the party from whom the kit is 
ordered places corresponding component orders with the component manufacturers. The 
process of placing the corresponding component order can be executed automatically upon 
receipt and approval of a kit order. 

If the user selects the "order kit" button, the user will receive the components to make 
25 the circuit. However, the user may prefer to receive the circuit itself, already assembled. 
Therefore, the user may alternatively or additionally be presented with an "order circuit" 
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button (not shown) which, when selected, causes the components to be ordered and sent to a 
circuit board maker. The circuit board maker constructs the circuit board from the ordered 
components and delivers the custom-made circuit board to the user that placed the order. 
Under some circumstances, circuit board manufacturers may already have 
5 prefabricated circuit boards that are similar to the automatically designed circuit. According 
to one embodiment, the server-side database includes information about such prefabricated 
circuit boards, and presents them to the user when the similarity between the prefabricated 
boards and the users requirements exceeds a predetermined similarity threshold. The 
prefabricated boards may be presented, for example, on the suggested component web page, 
10 the bill of materials web page, and/or the component acquisition web page. 

PERSISTENT STORAGE OF DESIGNS 
A user may not be prepared to order the components of a circuit during the same 
session in which the circuit is generated for the user using the techniques described above. 

15 Therefore, according to one embodiment of the invention, a mechanism is provided for 
storing the designs persistently on a server-side storage device. The designs may be stored, 
for example, in a server-side database that associates the designs with the user-id of the user 
that created the design. The event that triggers the storage of a design in the database may 
be, for example, the creation of the design. Alternatively, a control may be provided which, 

20 when selected, causes the designs to be saved. 

Referring to FIG. 3, the requirements web page includes a "my designs" control 310. 
When a user selects the my designs control 310, a saved designs web page that lists all of the 
saved designs for the user is presented to the user. FIG. 1 1 illustrates is an example of a 
saved designs web page. The saved designed web page illustrated in FIG. 1 1 includes 

25 listings of a user's previously saved designs. The listing includes, for each saved design, a 
design ID, a design name, the model number of the integrated circuit around which the 
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design is built, the creation date of the design, modification dates to the design, the name of 
the "design assistant" tool used to create the design, comments, and a design operation field. 

Controls are provided to allow the user to change the design name of a design, to add 
comments about the design, and to modify, analyze, build, or delete the design. Selection of 
the modify, analyze or build controls results in the delivery of an appropriate web page, as 
described above. Selection of the delete, change name or add comments controls causes 
corresponding information to be deleted, changed, or added to the server-side database. 

According to one embodiment, controls (not shown) are provided for "sharing" a 
design with another user. Specifically, a first user may select one or more of the first user's 
designs, and then specify one or more second users with whom the design is to be shared. In 
response, the server-side database is updated to establish an association between the design 
and the one or more second users. When one of the second users is presented with a list of 
available saved designs, any designs that have been shared with the user are included in the 
list. 



PRODUCT FOLDER WEB PAGES 

Referring to Figures 5A-5G, they illustrate a product folder web page for the LM2575 
component, according to one embodiment of the invention. In the illustrated embodiment, 
the product folder web page includes links 502 to related components, a parametric table 504 
showing the operating parameter of the component, and numerous sections, including a 
General Description section, a Features section, an Applications section, a Datasheet section, 
a Package Availability, Models, Samples & Pricing section, a Design Tools section, and an 
Application Notes section. 

The General Description section includes a general description of the component. 
The Features section lists the features of the component. The Applications section lists 
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applications in which the component is typically used. The Datasheet section contains links 
to view online or download the data sheets for the component. 

The Package Availability, Models, Samples & Pricing section lists packages that use 
the component, indicates the status, availability and price of the packages, and contains 
5 controls which, when selected initiate an operation for placing an order for the packages. 
The Design Tools section includes a link to view online or download information about 
software tools that may be used to assist in designing circuits that use the component. The 
Application Notes section includes links to view online or download information about 

m applications that use the component. 

q 10 

l Z HARDWARE OVERVIEW 

■5":;v 
S Sji 

IP Figure 12 is a block diagram that illustrates a computer system 1200 upon which an 

y embodiment of the invention may be implemented. Computer system 1200 includes a bus 

IZ_ 1202 or other communication mechanism for communicating information, and a processor 

J;J 1 5 1 204 coupled with bus 1 202 for processing information. Computer system 1 200 also includes 
W a main memory 1206, such as a random access memory (RAM) or other dynamic storage 

device, coupled to bus 1202 for storing information and instructions to be executed by 
processor 1204. Main memory 1206 also may be used for storing temporary variables or other 
intermediate information during execution of instructions to be executed by processor 1204. 
20 Computer system 1200 further includes a read only memory (ROM) 1208 or other static 

storage device coupled to bus 1202 for storing static information and instructions for processor 
1204. A storage device 1210, such as a magnetic disk or optical disk, is provided and coupled 
to bus 1202 for storing information and instructions. 

Computer system 1200 may be coupled via bus 1202 to a display 1212, such as a 
25 cathode ray tube (CRT), for displaying information to a computer user. An input device 1214, 
including alphanumeric and other keys, is coupled to bus 1202 for communicating information 
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and command selections to processor 1204. Another type of user input device is cursor control 
1216, such as a mouse, a trackball, or cursor direction keys for communicating direction 
information and command selections to processor 1204 and for controlling cursor movement 
on display 1212. This input device typically has two degrees of freedom in two axes, a first 
5 axis (e.g., x) and a second axis (e.g., y), that allows the device to specify positions in a plane. 
The invention is related to the use of computer system 1200 for implementing the 
techniques described herein. According to one embodiment of the invention, those 
techniques are performed by computer system 1200 in response to processor 1204 executing 
one or more sequences of one or more instructions contained in main memory 1206. Such 

10 instructions may be read into main memory 1206 from another computer-readable medium, 
such as storage device 1210. Execution of the sequences of instructions contained in main 
memory 1206 causes processor 1204 to perform the process steps described herein. In 
alternative embodiments, hard-wired circuitry may be used in place of or in combination with 
software instructions to implement the invention. Thus, embodiments of the invention are 

15 not limited to any specific combination of hardware circuitry and software. 

The term "computer-readable medium" as used herein refers to any medium that 
participates in providing instructions to processor 1204 for execution. Such a medium may 
take many forms, including but not limited to, non-volatile media, volatile media, and 
transmission media. Non-volatile media includes, for example, optical or magnetic disks, such 

20 as storage device 1210. Volatile media includes dynamic memory, such as main memory 

1206. Transmission media includes coaxial cables, copper wire and fiber optics, including the 
wires that comprise bus 1202. Transmission media can also take the form of acoustic or light 
waves, such as those generated during radio-wave and infra-red data communications. 

Common forms of computer-readable media include, for example, a floppy disk, a 

25 flexible disk, hard disk, magnetic tape, or any other magnetic medium, a CD-ROM, any other 
optical medium, punchcards, papertape, any other physical medium with patterns of holes, a 
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RAM, a PROM, and EPROM, a FLASH-EPROM, any other memory chip or cartridge, a 
carrier wave as described hereinafter, or any other medium from which a computer can read. 

Various forms of computer readable media may be involved in carrying one or more 
sequences of one or more instructions to processor 1204 for execution. For example, the 
5 instructions may initially be carried on a magnetic disk of a remote computer. The remote 
computer can load the instructions into its dynamic memory and send the instructions over a 
telephone line using a modem. A modem local to computer system 1200 can receive the data 
on the telephone line and use an infra-red transmitter to convert the data to an infra-red signal. 
An infra-red detector can receive the data carried in the infra-red signal and appropriate 
10 circuitry can place the data on bus 1202. Bus 1202 carries the data to main memory 1206, 
from which processor 1204 retrieves and executes the instructions. The instructions received 
by main memory 1206 may optionally be stored on storage device 1210 either before or after 
execution by processor 1204. 

Computer system 1200 also includes a communication interface 1218 coupled to bus 
15 1202. Communication interface 1218 provides a two-way data communication coupling to a 
network link 1220 that is connected to a local network 1222. For example, communication 
interface 1218 may be an integrated services digital network (ISDN) card or a modem to 
provide a data communication connection to a corresponding type of telephone line. As 
another example, communication interface 1218 may be a local area network (LAN) card to 
20 provide a data communication connection to a compatible LAN. Wireless links may also be 
implemented. In any such implementation, communication interface 1218 sends and 
receives electrical, electromagnetic or optical signals that carry digital data streams 
representing various types of information. 

Network link 1220 typically provides data communication through one or more 
25 networks to other data devices. For example, network link 1220 may provide a connection 
through local network 1222 to a host computer 1224 or to data equipment operated by an 



12421-0030 



-18- 



Internet Service Provider (ISP) 1226. ISP 1226 in turn provides data communication 
services through the world wide packet data communication network now commonly 
referred to as the "Internet" 1228. Local network 1222 and Internet 1228 both use electrical, 
electromagnetic or optical signals that carry digital data streams. The signals through the 
5 various networks and the signals on network link 1220 and through communication interface 
1218, which carry the digital data to and from computer system 1200, are exemplary forms 
of carrier waves transporting the information. 

Computer system 1200 can send messages and receive data, including program code, 
through the network(s), network link 1220 and communication interface 1218. In the 
10 Internet example, a server 1230 might transmit a requested code for an application program 
through Internet 1228, ISP 1226, local network 1222 and communication interface 1218. 

The received code may be executed by processor 1204 as it is received, and/or stored 
in storage device 1210, or other non-volatile storage for later execution. In this manner, 
computer system 1200 may obtain application code in the form of a carrier wave. 

15 

In the foregoing specification, the invention has been described with reference to 
specific embodiments thereof. It will, however, be evident that various modifications and 
changes may be made thereto without departing from the broader spirit and scope of the 
invention. The specification and drawings are, accordingly, to be regarded in an illustrative 
20 rather than a restrictive sense. 
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CLAIMS 

What is claimed is: 



1 1 . A method for designing a circuit that satisfies user-specified functional requirements, 

2 the method comprising the steps of: 

3 receiving said user-specified functional requirements over a network from a client; 

4 automatically determining, based on said user-specified requirements, components 

5 and a topology for constructing said circuit; 

6 wherein the step of determining components includes determining components that 

7 have operational values such that, when said components are arranged 

8 according to said topology to form said circuit, the circuit satisfies said user- 

9 specified functional requirements; and 

10 delivering to said client over said network component information that identifies said 

1 1 components. 

2. The method of Claim 1 wherein: 

1 the client is executing a browser; and 

2 the step of delivering said component information includes delivering to said browser 

3 one or more web pages that identify said components. 

1 3 . The method of Claim 2 wherein the step of delivering includes delivering one or more 

2 web pages that identify said components and that include at least one control which, 

3 when selected, initiates an operation for placing an order over said network for at 

4 least one of said components. 

1 4. The method of Claim 3 wherein the step of automatically determining 

2 components includes the steps of: 
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automatically determining, based on said user-specified requirements, a plurality of 
suggested components, each of which may be used to design a circuit that 
satisfies said user-specified functional requirements; 

delivering to said browser over said network one or more suggested component web 
pages that identify said plurality of suggested components; 

in response to selection of a suggested component of said plurality of suggested 

components identified in said one or more suggested component web pages, 
receiving from said browser over said network a message that identifies the 
selected suggested component; and 

automatically determining, based on said user-specified requirements and said 
selected suggested component, components for constructing a circuit that 
includes said selected suggested component and that satisfies said user- 
specified functional requirements. 

5 . The method of Claim 4 wherein the step of deli vering to said browser over said 
network one or more suggested component web pages includes delivering one or 
more suggested component web pages that specify, for each suggested component of 
said plurality of suggested components, a price value. 

6. The method of Claim 4 wherein the step of delivering to said browser over said 
network one or more suggested component web pages includes delivering one or 
more suggested component web pages that specify, for each suggested component of 
said plurality of suggested components, a component identifier and one or more 
operating values. 

7. The method of Claim 3 further comprising the steps of: 
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2 determining a set of alternative components for a particular component of said 

3 components, wherein each alternative component in said set of alternative 

4 components may be used in said circuit in place of a particular component; 

5 delivering to said browser over said network one or more web pages that identify said 

6 components and that include a control that is associated said particular 

7 component; 

8 in response to selection of said control, displaying on said browser said set of 

9 alternative components; and 

10 in response to selection of one of said alternative components, updating said design to 

1 1 include said selected alternative component in place of said particular 

12 component. 

1 8. The method of Claim 3 wherein said operation for placing an order is an operation for 

2 placing an order for a kit that includes a plurality of said components. 

1 9. The method of Claim 8 wherein said operation for placing an order is an operation for 

2 placing an order for a kit that includes all of said components. 

1 10. The method of Claim 3 wherein said operation for placing an order is an operation for 

2 placing an order with another party for the other party to construct a said circuit. 

1 11. The method of Claim 3 further comprising the step of automatically determining, 

2 based on said user-specified requirements, one or more prefabricated circuits for that 

3 satisfy said user-specified functional requirements. 

1 12. The method of Claim 1 1 further comprising the step delivering to said browser over 

2 said network one or more web pages that identify said one or more prefabricated 

3 circuits and that include at least one control which, when selected, initiates an 
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4 operation for placing an order over said network for at least one of said one or more 

5 prefabricated circuits. 

1 13. The method of Claim 3 wherein: 

2 the user-specified functional requirements include one or more input values; and 

3 the step of automatically determining components includes 

4 applying one or more input values from said user-specified functional 

5 requirements to a formula to determine one or more required 

6 parameter values, and 

7 determining said components based on said one or more required parameter 

8 values. 

1 14. The method of Claim 2 further comprising the steps of: 

2 providing data that identifies said components and said topology to a schematic 

3 design generation module; and 

4 delivering to said browser, based on output from said schematic design generation 

5 module, one or more web pages that display a schematic design of said circuit 

6 that includes said components arranged according to said design. 

1 15. The method of Claim 1 4 wherein: 

2 the user-specified functional requirements include one or more input values; and 

3 the step of automatically determining components includes 

4 applying one or more input values from said user-specified functional 

5 requirements to a formula to determine one or more required 

6 parameter values, and 

7 determining said components based on said one or more required parameter 

8 values. 
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1 16. The method of Claim 14 wherein the browser is operated by a particular user, the 

2 method further comprising the steps of: 

3 storing, on server-side storage, design data that specifies the design of said circuit and 

4 data that associates the design data with said user; and 

5 delivering to said browser a web page that identifies a set of previously saved designs 

6 associated with said user, said previously saved designs including the design 

7 of said circuit; and 

8 in response to user input at said browser, delivering to said browser a web page that 

9 includes a schematic diagram generated based on the design data stored on 
1 0 said server-side storage. 

1 17. The method of Claim 16 further comprising the steps of: 

2 in response to user input at said browser that indicates that said design is to be shared 

3 with a second user, storing data that associates the design data with said 

4 second user; 

5 delivering to a second browser operated by said second user a web page that identifies 

6 a set of previously saved designs associated with said second user, said 

7 previously save designs including the design of said circuit; and 

8 in response to user input at said second browser, delivering to said second browser a 

9 web page that includes a schematic diagram generated based on the design 
10 data stored on said server-side. 

1 18. The method of Claim 14 wherein: 

2 the step of automatically determining components includes determining components 

3 that have specific operational values; 

4 the step of providing data that identifies said components includes providing data that 

5 identifies components with said specific operational values; and 
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6 the step of delivering one or more web pages that display a schematic design of said 

7 circuit includes delivering to said browser a web page that displays an 

8 arrangement of said components with said specific operational values. 

1 19. A computer-readable medium carrying instructions for designing a circuit that 

2 satisfies user-specified functional requirements, the instructions including instructions 

3 for performing the steps of: 

4 receiving said user-specified functional requirements over a network from a client; 

5 automatically determining, based on said user-specified requirements, components 

6 and a topology for constructing said circuit; 

7 wherein the step of determining components includes determining components that 

8 have operational values such that, when said components are arranged 

9 according to said topology to form said circuit, the circuit satisfies said user- 

1 0 specified functional requirements; and 

1 1 delivering to said client over said network component information that identifies said 

12 components. 

20. The computer-readable medium of Claim 19 wherein: 

1 the client is executing a browser; and 

2 the step of delivering said component information includes delivering to said browser 

3 one or more web pages that identify said components. 

1 21. The computer-readable medium of Claim 20 wherein the step of delivering includes 

2 delivering one or more web pages that identify said components and that include at 

3 least one control which, when selected, initiates an operation for placing an order 

4 over said network for at least one of said components. 

1 22. The computer-readable medium of Claim 21 wherein the step of 

2 automatically determining components includes the steps of: 
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3 automatically determining, based on said user-specified requirements, a plurality of 

4 suggested components, each of which may be used to design a circuit that 

5 satisfies said user-specified functional requirements; 

6 delivering to said browser over said network one or more suggested component web 

7 pages that identify said plurality of suggested components; 

8 in response to selection of a suggested component of said plurality of suggested 

9 components identified in said one or more suggested component web pages, 

10 receiving from said browser over said network a message that identifies the 

1 1 selected suggested component; and 

12 automatically determining, based on said user-specified requirements and said 

13 selected suggested component, components for constructing a circuit that 

14 includes said selected suggested component and that satisfies said user- 

1 5 specified functional requirements . 

1 23. The computer-readable medium of Claim 22 wherein the step of delivering to said 

2 browser over said network one or more suggested component web pages includes 

3 delivering one or more suggested component web pages that specify, for each 

4 suggested component of said plurality of suggested components, a price value. 

1 24. The computer-readable medium of Claim 22 wherein the step of delivering to said 

2 browser over said network one or more suggested component web pages includes 

3 delivering one or more suggested component web pages that specify, for each 

4 suggested component of said plurality of suggested components, a component 

5 identifier and one or more operating values. 

1 25 . The computer-readable medium of Claim 2 1 further comprising instructions for 

2 performing the steps of: 
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3 determining a set of alternative components for a particular component of said 

4 components, wherein each alternative component in said set of alternative 

5 components may be used in said circuit in place of a particular component; 

6 delivering to said browser over said network one or more web pages that identify said 

7 components and that include a control that is associated said particular 

8 component; 

9 in response to selection of said control, displaying on said browser said set of 

1 0 alternative components; and 

11 in response to selection of one of said alternative components, updating said design to 

12 include said selected alternative component in place of said particular 

13 component. 

1 26. The computer-readable medium of Claim 21 wherein said operation for placing an 

2 order is an operation for placing an order for a kit that includes a plurality of said 

3 components. 

1 27. The computer-readable medium of Claim 26 wherein said operation for placing an 

2 order is an operation for placing an order for a kit that includes all of said 

3 components. 

1 28. The computer-readable medium of Claim 21 wherein said operation for placing an 

2 order is an operation for placing an order with another party for the other party to 

3 construct a said circuit. 

1 29. The computer-readable medium of Claim 21 further comprising instructions for 

2 performing the step of automatically determining, based on said user-specified 

3 requirements, one or more prefabricated circuits for that satisfy said user-specified 

4 functional requirements. 
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1 30. The computer-readable medium of Claim 29 further comprising instructions for 

2 performing the step delivering to said browser over said network one or more web 

3 pages that identify said one or more prefabricated circuits and that include at least one 

4 control which, when selected, initiates an operation for placing an order over said 

5 network for at least one of said one or more prefabricated circuits. 

1 31. The computer-readable medium of Claim 2 1 wherein: 

2 the user-specified functional requirements include one or more input values; and 

3 the step of automatically determining components includes 

4 applying one or more input values from said user-specified functional 

5 requirements to a formula to determine one or more required 

6 parameter values, and 

7 determining said components based on said one or more required parameter 

8 values. 

1 32. The computer-readable medium of Claim 20 further comprising the steps of: 

2 providing data that identifies said components and said topology to a schematic 

3 design generation module; and 

4 delivering to said browser, based on output from said schematic design generation 

5 module, one or more web pages that display a schematic design of said circuit 

6 that includes said components arranged according to said design. 

1 33. The computer-readable medium of Claim 32 wherein: 

2 the user-specified functional requirements include one or more input values; and 

3 the step of automatically determining components includes 

4 applying one or more input values from said user-specified functional 

5 requirements to a formula to determine one or more required 

6 parameter values, and 
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7 determining said components based on said one or more required parameter 

8 values. 

1 34. The computer-readable medium of Claim 32 wherein the browser is operated by a 

2 particular user, the computer-readable medium further comprising instructions for 

3 performing the steps of: 

4 storing, on server-side storage, design data that specifies the design of said circuit and 

5 data that associates the design data with said user; and 

6 delivering to said browser a web page that identifies a set of previously saved designs 

7 associated with said user, said previously saved designs including the design 

8 of said circuit; and 

9 in response to user input at said browser, delivering to said browser a web page that 

10 includes a schematic diagram generated based on the design data stored on 

1 1 said server-side storage. 

1 35. The computer-readable medium of Claim 34 further comprising instructions for 

2 performing the steps of: 

3 in response to user input at said browser that indicates that said design is to be shared 

4 with a second user, storing data that associates the design data with said 

5 second user; 

6 delivering to a second browser operated by said second user a web page that identifies 

7 a set of previously saved designs associated with said second user, said 

8 previously save designs including the design of said circuit; and 

9 in response to user input at said second browser, delivering to said second browser a 

10 web page that includes a schematic diagram generated based on the design 

1 1 data stored on said server-side. 



1 36. The computer-readable medium of Claim 32 wherein: 
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2 the step of automatically determining components includes determining components 

3 that have specific operational values; 

4 the step of providing data that identifies said components includes providing data that 

5 identifies components with said specific operational values; and 

6 the step of delivering one or more web pages that display a schematic design of said 

7 circuit includes delivering to said browser a web page that displays an 

8 arrangement of said components with said specific operational values. 
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ABSTRACT OF THE DISCLOSURE 

Techniques are provided for designing a circuit that satisfies user-specified functional 
requirements without the user having to obtain additional education or possess specialized 
software. According to one embodiment, user-specified functional requirements are received 

5 over a network from a client executing a browser. The network may be, for example, the 
Internet. Based on the user-specified requirements, components and a topology for 
constructing the circuit are automatically determined. The components determined during 
this operation have operational values such that, when the components are arranged 
according to the topology to form the circuit, the circuit satisfies the user-specified functional 

10 requirements. One or more web pages that identify the components are then delivered to the 
browser over the network. According to one aspect of the invention, the component and 
topology information is used to generate a schematic diagram that is delivered in a web page 
to the user over the network. According to another aspect of the invention, the user is 
provided with a web page that has a control which, when selected, initiates an operation for 

15 placing an order over said network for one of the components, a kit of all of the components, 
a custom made circuit made from the components, and/or a prefabricated circuit that is 
functionally similar to the one that was designed. 
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Parametric Table 


MULTIPLE OUTPUT CAPABILITY 


NO 


ON/OFF PIN 


YES 


ERROR FLAG 


NO 


INPUT VOLTAGE, MIN (VOLT) 


4 


INPUT VOLTAGE, MAX (VOLT) 


40 


OUTPUT CURRENT, MAX 


1AMP 


OUTPUT VOLTAGE (VOLT) 


12,15,3.30,5,1.20 


ADJUSTABLE OUTPUT VOLTAGE 


NO,YES 


SWITCHING FREQUENCY (HZ) 


52000 


ADJUSTABLE SWITCHING FREQUENCY 


NO 


SYNC PIN 


NO 


EFFICIENCY (%) 


88,75,77 


LWERTING 


YES 


STEP-DOWN 


YES 
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General Description 



The LM2575 series of regulators are monolithic integrated circuits that provide all 
the active functions for a step-down (buck) switching regulator, capable of driving a 
1A load with excellent line and load regulation. These devices are available in fixed 
output voltages of 3.3V, 5V, 12V, 15V, and an adjustable output version. 

Requiring a minimum number of external components, these regulators are simple 
to use and include internal frequency compensation and a fixed -frequency 
oscillator. 

The LM2575 series offers a high -efficiency replacement for popular three -terminal 
linear regulators. It substantially reduces the size of the heat sink, and in many 
cases no heat sink is required. 

A standard series of inductors optimized for use with the LM2575 are available from 
several different manufacturers. This feature greatly simplifies the design of switch - 
mode power supplies. 

Other features include a guaranteed ±4% tolerance on output voltage within 
specified input voltages and output load conditions, and ±10% on the oscillator 
frequency. External shutdown is included, featuring 50 uA (typical) standby current. 
The output switch includes cycle -by-cycle current limiting, as well as thermal 
shutdown for full protection under fault conditions. 
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Features 



• 3.3V, 5V, 12V, 15V, and adjustable output versions 

• Adjustable version output voltage range, 1 ,23V to 37V (57V for HV version) ±4% 
max over line and load conditions 

• Guaranteed 1 A output current 

• Wide input voltage range, 40V up to 60V for HV version 

• Requires only 4 external components 

• 52 kHz fixed frequency internal oscillator 

• TTL shutdown capability, low power standby mode 

• High efficiency 

• Uses readily available standard inductors 

• Thermal shutdown and current limit protection 

• P + Product Enhancement tested 



Applications 

• Simple high-efficiency step-down (buck) regulator 

• Efficient pre-regualtor for linear regulators 

• On-card switching regulators 

• Positive to negative converter (Buck -Boost) 



Datasheet 



! 

Title 


Size \ 
(in I 
Kbytes)| 


1 

Date 


View 
Online 


W i 

Download J 


Receive via 
Email 


LM1575/LM2575/LM2575HV Series SIMPLE | 
SWITCHER 1 A Step-Down Voltage Regulator \ 

> 


609 ! 
Kbytes j 


1- i 
Jun- ! 

99 ; 


View 


Download \ 


Receive via 


Online 


Email 








LM1575/LM2575/LM2575HV Series SIMPLE 
SWITCHER 1 A Step-Down Voltage Regulator ! 
(JAPANESE) ; 


894 ; 

Kbytes | 

.... J 













FIG. 5C 



Package Availability, Models, Samples & Pricing 



Part 
Number j 


Package j 


Status i 


s 

Models ' 


o ampler* 
& 

Electronic ; 
Orders 


Budgetary j 
Pricing j 


Std i 
Packj 
Sizej 

i 
\ 


Package 
Marking \ 


Type! 


# | 

mi 


SPICE 


mis : 

t 


Quantity; 


$US 1 
each 


S LM2575M- 
1 12 


soici 

WIDE! 


24 ! 


Full 
production. 


n/a : 


n 

N/A! 


i 

Samples 


ik+ : 


$1.7200| 


tube j 

of | 

: 

J\J ; 


[logo]0U0Z020T ' 
LM2575M 

1 o r>_i_ 
-lz r+ 


ILM2575M- 
[15 


sojci 

WIDE 


24 \ 


Full 
production: 


N/A j 

\ 


n/a| 

3 


Samples i 


1K+ ' 


$1.7200 : 


tubei 
of I 
30 j 


[logo]0U0Z020T 
LM2575M 
-15P+^ 


•LMS75M- , 

1 3.3 J j 


SOIC 
WIDE 


24; 

1 


Full j 
production! 

1 


I 

N/A I 

i 


n/a| 


Samples f 


1K+ i 

s 


$1.7200: 


tube^ 
of \ 
30 i 


[logo]0U0Z020T ' 
LM2575M 
-3.3 P+ : 


1LM2J75M- \ 
i5.0 f_ " 

:S.v.v.v.m.ss^vJ,^™v.-AVrr,v.vv.v™ 


soic; 

WIDE: 


24 i 


Full j 
production! 


, 

N/A j 


n/a) 


Samples ! 


, 

1K+ | 


$1.7200j 


tube! 
of ; 
30 \ 


[logo]0U0Z020T ! 
LM2575M 
-5.0 P+ 


? p-J— - .. 

ILM2575M- ! 

ad| 


soici 
wide; 


24 1 


Full 1 
production' 


N/A i 


N/A; 

:• 


Samples 


1K+ : 


$1.7200* 

* 


tube; 

of ; 

30 ! 


[logo]0U0Z020T 
LM2575M 
-ADJ P+ 


ILMB75MX- 1 

'12 5 ;• 


soic 

WIDE 


24 ] 


Full ; 
production? 


N/A j 


N/A; 

i 




I 

1K+ , 


$1.7500: 

i 


reel \ 
of ! 
1000- 

vvvwvvvvvvvvvwvv f 


[logo]0U0Z020T 
LM2575M 


:LM2575MX- 
15 ' 


soic' 
wide; 


24 | 


Full ; 

production; 


N/A : 


i 

N/A! 




1K+ , 


1 reel ! 
$1.7500- of \ 
|l000j 


[lOgO]0U0Z020T ; 

LM2575M 

-ID r-r 


LM2575MX-* 
'3.3 i 


soici 
wide ! 


i 

24 j 

> !i 


Full ; 
production; 


N/A | 


N/Aj 




1K+ ! 

™ i 


> 

$1.7500; 

1 


reel j 
of j 
lOOOj 


[logo]0U0Z020T 
LM2575M 

3 3 Pj. \ 
-j.j r+ 


LM2575MX- 

5.0 i 

s 


SOIC! 
WIDE! 


24 1 


i 

fuii ; 

production) 


1 

N/A ! 

| 


n/a| 


^brdtor Part* J 


1K+ ! 


$1.7500- 


reel ! 

of ! 

lOOOj 


[logo]0U0Z020T | 
T M9575M 

_ -S-OPj^ 


ILM2575MX- 

||ADJ j 


soici 

WIDE! 


n 


Full j 
production; 


i 

N/A | 




1K+ | 


] 

$1.7500; 


reel j 
of i 
1000! 


[logo]0U0Z020T 
LM2575M ? 
__-ADJP+ I 


ILM2575N- I 

112 i 


MDBP; 


16 | 


Full | 
production! 


N/A | 

. . ! 


N/A I 


Samples 


1K+ : 


$1.7200! 


tubei 
of 1 


[logo]0U0Z030T0P; 
LM2575N : j 



FIG. 5D 



iLM2575N-i„ fn . 
112 MDIP 


16 


Full 
production! 

..... J 


N/Aj 

s 

( f 


n/a; 

is 


1 Samples * 


1K+^ 

< 


$1.7200? 


tube ; 
20; 


[lOgO]0U0Z030T0P- 

LM2575N ] 
-12 P+ 


1 T M?^7SN 

; -LrlYlZ.-.J / JlV - 

115 

j ..^ww^*..™™™*^ 


MDIP 


: 

16; 


Full 

production! 

i 


^ 

n/a; 


: 

N/A; 

i 


Samples * 


lK+j 


$1.7200- 


tubei 

of < 
20 \ 


[logo]0U0Z030T0P; 
LM2575N 
-15 P+ 


1 

: J-j1VJLX,«J / JIN -* 

5.0 ; 


MDIP, 


16; 

„J 


Full : 

production 


N/A; 


N/A^ 


Samples 


1K+S 


$1.7200| 


tubei 

Of ;: 

20 1 


[logo]0U0Z030T0P; 
LM2575N 
-5.0 P+ 


LM2575N-! 
ADJ 


MDIP 


16 i 


Full ! 
production^ 


f 

N/A! 

i 


N/A* 

J 


l^&rdlw Paris " 


1K+; 


$1.7200 


tubej 

of 1 
20 1 

i! 


[logo]0U0Z030T0P' 
LM2575N 
-ADJ P+ 


i T 

il2 ; 

f lUVJLZj /Dl- ' 

145 ; 

i y • 


! 

Ivy- ^ 

220 I 

! 


•< 

5 


Full | 
production! 


I 

XT/ A * 

N/Ai 


N/A; 


Samples \ 


1K+^ 


$1.4300; 


tube: 
of : 

45 ; 


[logo]0U0Z020T ; 
LM2575T 
-12 P+ | 


i 

220 , 


5 j 


Full I 
production) 


N/A : 

i 


n/aI 

\ 

! 


Samples 


1K+' 


$1.4300| 


tube? 
of 1 
45 1 


[logo]0U0Z020T \ 
LM2575T ! 
-15 P+ 


|iLiVlZD O I - 

13.3 J 


| 

1U- | 

220 J 


5\ 

\ 


Full | 
production! 


N/AS 


N/A^ 


Q OTYItVI fit? 

OdliipifcMS 


1K+I 

s 


$1.4300* 

| 


■ 

tubei 
of j 
45 j 


[logo]0U0Z020T ! 
LM2575T 
-3.3 P+ \ 


H : ; 

| iLlVIZ J / J 1 - : 

j|.o 


220 j 


5 ] 

I 

i 


Full | 
production; 


N/Aj 


N/Ai 

_ j 


odinpies 


lK+j 


j 

$1. 43001 


tubei 

of ; 
45 ! 

i 


[logo]0U0Z020T \ 
LM2575T j 
-5.0 P+ 


t J^iVJLZJ / J I - : 

Iadj ; 

l: '< 


! 

220 i: 


5| 

i 


Full | 
production! 


N/A 


j 

N/AI 


Samples i 


lK+j 


> 

$1.4300) 


tube? 
of j 
_45J 


[logo]0U0Z020T ; 
LM2575T \ 
-ADJ P+ 


■ 

ILM2575S-1 
12 


TO ! 
263 ; 


5 ; 


Full • 
productions 


N/A; 


N/A 

» 


Samples 


1K+| 


$1.4300S 


j 

tube? 
of i 
45 ! 


[logo]0U0Z020T i 
LM2575S { 
-12 P+ | 


LM2575S- 1 
15 | 


TO f 
263 | 


| 

5| 


ThiiII i 

run , 

production* 


N/Ai 


i 

N/A> 




iK+; 


$1.4300; 


tubef 
of ; 
_45j 


[logo]0U0Z020T ! 
LM2575S 
-15 P+ i 


LM2575S-! 
3.3 J 


TO 1 
263 | 


5 I 


— ^ 

Full 1 
production) 


j 

N/Ai 


N/A' 


Samples 1 


1K+: 


$1.430d 

s 


tube, 

of! 
45 I 


[logo]0U0Z020T ! 
LM2575S 
-3 3 P+ 




JTO ; 


5] 


_Full ^ \ 


N/A, 


N/A^ 


Samples ! 


1K+; 


$1.4300! 


tubei 


flogol0U0Z020T j 



FIG. 5E 



1JLMZD/D0- 

Iadj j 


ttyv 
IU 

263* 


5; 


T7ii11 ! 

rUll 5 

production" 


N/A 


n/a; 


Samples ? 


lK-fJ 

j; 


$1.4300; 


tube! 

of ! 
45 \ 


[logo]0U0Z020T 
LM2575S 
-ADJ P+ 


SLM2575SX-I 

f 12 


t 

701 
263 s 


i 

i 

51 


Full 
production; 


n/a) 


N/A 


: 


ik+; 


$1.4800! 


reel, 
of j 
500j 


[logo]0U0Z020T 
LM2575S j 
-12 P+ } 


:LM2575SX- 
115 


TO 

263* 


5\ 


Full 
production 


n/a| 


N/A! 




ik+; 


$1.48001 


reel! 
of \ 
5001 


[logo]0U0Z020T| 
LM2575S | 
-15 P+ ! 


iLM2575SX-; 
13.3 


TO* 
263; 


5] 


Full 

production; 

j 


N/A| 


N/A? 


yt*J J' J J' 'I^'bI: 


j 

lK+j 


$1.4800 : 


reel 

of \ 
500J 


[logo]0U0Z020T i 
LM2575S 

:3-3 p+ _ j 


i UV1ZJ / JOA-; 

15.0 


1 Vj 

263 


5; 


rUll 
production! 

! 

: 


n/a| 

i 


N/Aj 




1K+| 


$1.4800; 


reel* 

of! 
500 : 


[logo]0U0Z020T 
LM2575S 
-5.0 P+ 1 


1 LM2575SX- 1 
ADJ 


to: 

263 : 




Full 
production! 


n/a| 


N/AI 




1K+I 


$1.4800| 


reel 
of | 
500j 


[logo]0U0Z020Ti 
LM2575S 
-ADJ P+ 


ILM2575- ' 
ADJ MDC i 


die ; 


Full 
production^ 


n/aI 


n/a; 


! 

* J 


j \ 




N/A^ 





•:; Design Tools 



Title ; 


^ 

Size 
(in i 
Kbytes) j 


Date j 


0 


?3 1 

nline 


Download 


m i 

Receive via ; 
Email 


SimpleSwitoher® DC-DC j 
Converters Design Software 


14 

Kbytes ; 


i-nov- : 

2000 s 


I 

v j 


View 1 





FIG. 5F 



Application Notes 



Title 


Size 1 
(in | 
Kbytes) j 


Date | 

_ j 


View 
Online 


w 

Download 


SI i 

Receive vial 
EmaU 


AN-1061: AN-1061 Power 
Conversion in Line-Powered 
Equipment i 


i 

142 

Kbytes 


5-Jan- 
97 


View 1 


Download 


Receive via 


Online 


Email 








AN-776: Application Note 776 20 
Watt Simple Switcher Forward 
Converter 


387 
Kbytes 


1- 

May- 
98 


View 


Download \ 


Receive via ; 


Online 


Email i 









Please use Adobe Acrobat to view PDF file(s). 
If you have trouble printing, see Printing Problems . 



[Information as of 6-Nov-2000] 



^a^Scar ch Parametric System Product Home 

Search Diagrams Tree 



About Languages . About the Site . About "Cookies" 
National is OS 9000 Certified . Privacy/Security 
Copyright © Nati onal S emiconductor Corporation 
Hi Preferences . Feedback 



FIG. 5G 



V* — •— -w 

■ll I 




!^PVE B E NIC H — 



■AAAAr 



3- Analyze a De.$tgan > 4 lyiM ft! 



Create a Design 
Components'^ Operating Values 4 Schcmatl<r3r^^^ 



y ^Designs < 



DESIGN: DESIGNS 
DEVICE: LM2672 
Design Requirements 
V1NMIN= 14.00 V 
VINMAX= 22.00 V 



AUG 30 3000 4:23PM 

OUTPUT #1 
V0UT= 3.30 V 
I0UT= 1.00 A 



ID: 229899 6 



CHOOSE OPERATION 

DELETE. COPY 



RKMAMB, APT) NOTTS 
PRINT, VMI, 



COMPONENTS 


Part 


Manufacturer 


Part# 


Attributes 




CB 


AVX 


08055C103KAT 


0.010000 

UP 




CIN 


NICHIC0N 


UPL1V121MPH 


120.00 

UF.0.1400 

OHMS 






COUT 


VISHAY- 

SPRAGUE 


594D127X06R3C2T 


120.00 

UF.0.0850 

OHMS 






CSS 


AVX 


08055C103KAT 


0.010000 

UP 




Dl 


GENERAL 
SEMICONDUCTOR 


SS24 


0.50 V 


■ 


IC 


NATIONAL 
SEMICONDUCTOR 


LM2672N-3.3 


3.3.BUCK 




Ll 


COILTRONICS 


UP2T-330 


33.000 

UH,0.0790 

OHMS 







-| W/m f 



Quick Search 



Parametric 
Search 



diagrams 



Product 
Tree 



Bacilli 



About Languages . About the Site . About "Cookies" 
National is OS 9000 Certified . Privacy/Security 
Copyright © National Semiconductor Corporation 
^Preferences m Feedback 



FIG. 6 



%/ w * — f 



ivn&f $$mt uzt&r 



It 




EBENCH 



3 Analyze a Design > 4 By 



IMTOWW f^ate a Design 
4 Components < > Operating Values < > Schematic^ — 



'606 
t MrpMl > 



WIS 



DESIGN: DESIGNS 
DEVICE: LM2672 
Design Requirements 
VINMIN= 14.00 V 
VINMAX= 22.00 V 



AUG 30 2000 4:23PM 

OUTPUT #1 
V0UT= 3.30 V 
I0UT= 1.00 A 



ID: 229899 fi 



CHOOSE OPERATION 

DELETE. COPY 



REN'AME, Aim WES 
PH1NT, XMI. 



OPERATING VALUES 


# 


Description 


Parameter 


Value 


1 


CONTINUOUS OR DISCONTINUOUS CONDUCTION MODE, INDUCTOR CURRENT 
GOES TO ZERO IN DISCONTINUOUS CONDUCTION 


MODE 


CONT 


2 


TOTAL OUTPUT POWER 


POUT 


3.30 W 


3 


PULSE WIDTH MODULATION 0?WM) FREQUENCY 


FREQUENCY 


260.00 

KHZ 



OPERATING POINT AT VIX= 22.00 V 


# 


Description 


Parameter 


Value 


1 


BODE PLOT PHASE MARGIN 


PHASE 
MARG 


97.68 DEG 


2 


BODE PLOT CROSSOVER FREQUENCY, INDICATION OF BANDWIDTH OF 
SUPPLY 


CROSS FREQ 


48.98 KHZ 


3 


PEAK-TO-PEAK RIPPLE VOLTAGE 


VOUTP-P 


31.93 MV 


4 


IC JUNCTION TEMPERATURE 


ICTJ 


95.40 0C 


5 


IC JUNCTION TO AMBIENT THERMAL RESISTANCE 


ICTHETAJA 


100.21 

0C/W 


6 


STEADY STATE EFFICIENCY 


EFFICIENCY 


81.17 % 


7 


STEADY STATE PWM DUTY CYCLE, RANGE LIMITS FROM 0 TO 100 


DUTY CYCLE 


17.47 % 



CURRENT ANALYSIS 


# 


Description 


Parameter 


Value 


1 


AVERAGE INPUT CURRENT 


IINAVG 


0.45 A 


2 


PEAK CURRENT IN IC FOR STEADY STATE OPERATING POINT 


IC IPK 


1.19 A 


3 


INPUT CAPACITORRMS RIPPLE CURRENT 


CINIRMS 


0.20 A 


4 


INDUCTOR RIPPLE CURRENT, PEAK-TO-PEAK VALUE 


LIPP 


0.38 A 


5 


OUTPUT CAPACITORRMS RIPPLE CURRENT 


COUTIRMS 


92.07 MA 


6 


ICS MAXIMUM RATED PEAK CURRENT 


IC IPK MAX 


1.30 A 



FIG.7A 



Power Dissipation Analysis 




Description 


Parameter 


Value 


t 


Dkjde Power Dissipation 


Diode M 


0.41 W 


I 


hiductor Power Dissipation 


LPd 


79.00 mW 




IC Power Dissipation 


ICM 


0.25 W 


i 


Itiijut Capacitor Power Dissipation 


Cm H 


20.4? mW 



if f Wft f ^ f w f 1 1 f — * 

$u$tfe Search 

I ParsaaetFic System Vmtimt ,J*^ 

I Search OIsgrfiiES Tree weavers 

About Languages . About the sm . About "Cookies* 
National is OS 9000 Certified . Prtvaor/Secarfty 
Copyright @ National Semiconductor Corporation 
^ Preferences . Feedback 



FIG. 7B 




I Electrical Simtti^g& *j* 

WebSlM 










U*S2 

SoftSiait 


SYNC 


■=:.-■ 9005t 



Cin 

Nichicon (JPL1V121M[ 



Css 

AVX 08Cfc$C1Q3KA 



2B0K Hz 

JUL! 



Cb 

AVX 03055C103KAT 
0 0100 uF 



I OUT 



V_A 



_yvw\ i t 



'- L1 Coiltromcs UP2T-3J0 1 L C0 ^ T 



33 000 uH 
„ 0 073000 Ohm 
Genera! Semiconductor SS24 



0 500000Volt 

yjvl_D1 



VOUT 

f 



V 

I \ 

J_Cout M 

— r— Wshay-Sprague i 
120 00 uF 
OJ085000 Ohm 



lout 



FIG. 8 




: l CHo-osea Part > 2 iCreal^i* Design 



Electrical Simttf&ttogs ^ 



PJ§> ^Designs 



DesignttG 



JJWebSIM Centre 



(LM2672 - 3.3V] 



V_IN 

1 IN ff MC 



— Vin 

" ■- Custom Par 
1400 V 



Cin 

I NichiconilPL1V121Mf|H 
120 00 uF 
0 140000 t irn 



■ Css 

AVX 08*5C103KA' 



28 

'1 



» hIi-; ! ;:=. :5! ..0B^3 SSfte^Hjh;;^,^ 

' H:i Hs^c^tA^a^ :; ,',", : ;!l ! ;H H 
^Loop Gain Measurement 



Design Tips 



100K 



FIG. 9 



f ' W " 

t TM' 



^_^fEBENCH h| y h f 



Choa^aMrt > 2 Create a Design > 3 Analyze a Deslgii 



4 tov P^rts, nemo Boards, & Resources 4 



Build HI 



DESIGN ID : 6 



BILL OF MATERIALS 




Part 


Manufacturer 


Part# 


Attributes 


?nce 


Distributor 


Order Parts 


CB 


AVX 


08055C103KAT 


0.010000 

UF 


$0.02 


FUTURE- 
ACTIVE 




Dl 


GENERAL 
SEMICONDUCTOR 


SS24 


0.50 V 


$0.20 


FUTURE- 
ACTIVE 




IC 


NATIONAL 
SEMICONDUCTOR 


LM2672N-3.3 


3.3,BUCK,8- 
LEADDIP 


$ 2.9000(For 

Qty=100) 






LI 


COILTRONICS 


UP2T-330 


33.000 

UH.0.0790 

OHMS 


PRICE NOT 
AVAILABLE 




CIN 


NICHICON 


UPL1V121MPH 


120.00 

UF.0.1400 

OHMS 


$.242 


AVNET 




CSS 


AVX 


08055C103KAT 


0.010000 

UF 


$0.02 


FUTURE- 
ACTIVE 




COUT 


VISHAY- 
SPRAGUE 


594D127X06R3C2T 


120.00 

UF.0.0850 

OHMS 


$0.83 


FUTURE- 
ACTIVE 






Total 

Price: 4.212 




ORDER KIT 



-1004 



-1002 



ii 1 f 



Quick Search 



Parametric 
Search 



System 



Product 
Tree 



EtockTo 



About Languages . About the Site . About "Cookies" 
National is OS 9000 Certified . Privacv/Securitv 
Copyright © National Semiconductor Corporation 
^"Preferences . Feedback 



FIG. 10 



— # 



T 




EBENCH 



TM-i 



h > WW y 



2-,,. 



ID 


DesignNamt 


Device 


CreationDate 


ModificationDate 


Design 
Assistant 


LOmmentb 


Design 
Operations 


6 


DESIGNS 


LM2672 


AUG 30 2000 
4:23PM 




POWER 




MODIFY, ANALYZE 

Rnr,i) T mn?ns, Ann 

VOTES 


5 


DESIGNS 


LM2670 


AUG 30 2000 
4:15PM 


POWER 


MQDD?Y, ANALYZE, 
BOlii, 1ELEIK, ADli 


4 


DESIGNS 


LM2672 


AUG 30 2000 
4:02PM 


POWER 


MODIFY, AVATA7K 
WILD, Ot-MTE, ADD 

wm. 


3 


DESIGNS 


LM2575HV 


AUG 30 2000 
4:01PM 


POWER 


MODIFY, ANALYZE! 
BHLil, JULEIK, ADD 
NOTES 


2 


DESIGNS 


LM2575 


AUG 30 2000 
3:30PM 


POWER 


MODIFY, ANALYZE, 

bold, delete, ADD 

NOTES 


1 


DESIGN#1 




AUG 30 2000 
3:29PM 


POWER 


MODIFY, ANALYZE 
BJIT.D, ITOTF,, ADD 
VOTES 



Quick Search 



Paramatrtc 
Search 



System 
Bfaprams 



■w f 



Product 
Tree 



ElMll Clfe 

Web&rcdh 



About Languages . About the Site . About "Cookies" 
National is OS 9000 Certified . Privacy/Security 
Copyright © National Semiconductor Corporation 
^Preferences . Feedback 



FIG. 11 



Docket No.: 12421-0030 

DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that: 

My residence, post office and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter claimed and for which a patent is sought on the 
NETWORK-BASED INTEGRATED DEVICE IDENTIFICATION AND ORDERING SYSTEM, the specifi- 
cation of which 

[>3 is attached hereto. 

□ was filed on as Application Serial No. and was amended on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified specification, including the 
cfpfms, as amended by any amendment referred to above. 

I ^acknowledge the duty to disclose information which is known to me to be material to patentability in accordance 
with Title 37, Code of Federal Regulations, Section 1.56. 

Irlereby claim foreign priority benefits under Title 35, United States Code, Section 119 of any foreign 
applications) for patent or inventor's certificate listed below and have also identified below any foreign 
application for patent or inventor's certificate having a filing date before that of the application on which priority is 
claimed: 

Prior Foreign Applications(s): 

TiOmber Country Day/Month/Year filed Priority Claimed 




I hereby claim the benefit under 35 USC § 1 19(e) of any United States provisional application(s) listed below. 

Prior Provisional Application^): Filing Date: 

N/A 



I hereby claim the benefit under Title 35, United States Code, Section 120 of any United States application^) 
listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States application in the manner provided by the first paragraph of Title 35, United States Code, Section 
112, 1 acknowledge the duty to disclose material information as defined in Title 37, Code of Federal Regulations, 
Section 1.56 which occurred between the filing date of the prior application and the national or PCT international 
filing date of this application: 

Prior U.S. Application^): 

Serial No. Filing Date Status: Patented, Pending, Abandoned 

N/A 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

I hereby appoint the following attorney(s) and/or agent(s): Christopher Byrne, Reg. No. 32,204; Andrew S. Viger, 
Reg. No. 28,552; Coleman F. Reif, Reg. No. 38,593; John Maxin, Reg. No. 34,668; Eugene C. Conser, Reg. No. 
39,149; Allen R. Tremain, Reg. No. 40,207; Peter Y. Wang, Reg. No., 40,452, all of National Semiconductor, Inc. 
Also, Edward A. Becker, Reg. No. 37,777; Marcel K. Bingham, Reg. No. 42,327; Carl L. Brandt, Reg. No. 44,555; 
Brian D. Hickman, Reg. No. 35,894; Christopher J. Palermo, Reg. No. 42,056; Carina M. Tan, Reg. No. 45,769; 
Bobby K. Truong, Reg. No. 37,499; and Craig G. Holmes, Reg. No. 44,770, all of 

HICKMAN PALERMO TRUONG & BECKER LLP 

1600 Willow Street 

San Jose, CA 95125-5106 

With full power of substitution and revocation, to prosecute this application and to transact all business in the 
Patent and Trademark Office connected therewith, and all future correspondence should be addressed to them. 



s Full name of sole or first inventor: Wanda Carol Garrett 

r|nventor ! s signature: Date: 

Residence: 17985 Laurel Wood Lane, Morgan Hill, California 95037 USA 

^Citizenship: USA 
1 1 ost Office Address: 

rFull name of second inventor: Martin Garrison 

"Inventor's signature: Date: 
Residence: 3812 Masters Court, San Jose, California 951 1 1 USA 
Citizenship: USA 
Post Office Address: 

Full name of third inventor: Jeffrey Robert Perry 

Inventor's signature: Date: 
Residence: 2 1 862 Corte Madera Lane, Cupertino, California 95014 USA 
Citizenship: USA 
Post Office Address: 

Full name of fourth inventor: Rex Liebert Allison, III 

Inventor's signature: Date: 
Residence: 864 Sunlite Drive, Santa Clara, California 95050 USA 
Citizenship: USA 



Post Office Address: 



Full name of fifth inventor: Richard Joel Levin 



Inventor's signature: Date: 



Residence: 


1 149 Tangerine Way, Sunnyvale, California 94087 USA 


Citizenship: 


USA 



Post Office Address: 



Full name of sixth inventor: Vandana Sojorani 

Inventor's signature: Date: 
Residence: 5320 Borngo Circle, San Jose, California 95 1 23 USA 
Citizenship: India 



Post Office Address: 



